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ABSTRACT 

A Program Review f o r  t h e  
Snectrometers  was h e l d  a t  American 

a - P a r t i c l e  and X-Ray 
Sc ience  and Engineering 

( k & E )  on December 1 7 ,  1 9 6 9  t o  review t h e  p r o g r e s s  of t h e -  
i n s t rumen t  development program a t  AS&E. 

AS&E i s  proceeding wi th  t h e  des ign  of both i n s t r u -  
ments and has  begun f a b r i c a t i o n  of some components. However, 
some des ign  q u e s t i o n s  remain unreso lved ,  p a r t i c u l a r l y  t h e  
type  of a c t u a t o r  f o r  moving t h e  X-ray c a l i b r a t i o n  source  i n t o  
p o s i t i o n  and a s a t i s f a c t o r y  design f o r  a low v o l t a g e  power 
supply.  

The documentation f o r  both experiments  appears  t o  
be p r o g r e s s i n g  s a t i s f a c t o r i l y .  P re l imina ry  d r a f t s  of some 
of  t h e  r e q u i r e d  documents have been reviewed by MSC, and AS&E 
informed of t h e  necessary  mod i f i ca t ions .  AS&E a n t i c i p a t e s  
t h a t  t h e  r e q u i r e d  documentation w i l l  be completed and a l l  
des ign  q u e s t i o n s  r e so lved  f o r  t h e  C r i t i c a l  Design Review t o  
be h e l d  on January 13-15, 1970 .  

[NASA-CR-112550) P R O G R A H  REVIEW OF ALPHA 
PARTICLE A N D  X - R A Y  SPECT€lORETERS, AREBICAN 
SCIENCE A N D  EMGINEEBING, 17 DECEEIBER 1969 
(Bellcoma, Iac.) 8 p 
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MEMORANDUM FOR FILE 

FROM: W. L. P io t rowsk i  

A Program Review f o r  t h e  a - P a r t i c l e  and X-Ray 
Spectrometers  w a s  h e l d  a t  American Sc ience  and Engineer ing 
(AS&E)  on December 17 ,  1969 t o  review t h e  p r o g r e s s  of t h e  
ins t rument  development program a t  AS&E. 
i s  shown i n  Attachment I. 

A l i s t  of a t t e n d e e s  

The c u r r e n t  des ign  f o r  t h e  a - P a r t i c l e  Spectrometer  
i s  shown i n  t h e  b lock  diagram of F igure  1. The spec t rometer  
c o n s i s t s  o f :  1) a c o l l i m a t o r  w i th  a 90°  f ie ld-of-view,  2 )  a 
d e t e c t o r  composed of 1 0  s i l i c o n  s u r f a c e  b a r r i e r  d e t e c t o r s  

(each 3 cm 1,  and 3)  p rocess ing  e l e c t r o n i c s .  E igh t  d i g i t a l  
l i n e s  sampled a t  1 0  t imes /sec  and t h r e e  ana log  l i n e s  ( d e t e c t o r  
tempera ture ,  d e t e c t o r  i d e n t i f i c a t i o n ,  and in s t rumen t  dead 
t i m e )  sampled once/sec p l u s  housekeeping l i n e s  have been 
a l l o c a t e d  t o  t h e  a-Particle Spectrometer .  

2 

The X-Ray Spectrometer  des ign  i s  shown i n  t h e  
b lock  diagram of F igu re  2 .  The spec t romete r  c o n s i s t s  o f :  
1) a c o l l i m a t o r  with a 6 0 °  field-of-view, 2 )  three gas-filled 
p r o p o r t i o n a l  coun te r s  w i t h  .001"  B e  windows, 3)  abso rp t ion  

of . 4  m i l  Mg and t h e  o t h e r  of .2  m i l  A 1  ( t h e  t h i r d  coun te r  
is  u n f i l t e r e d ) ,  4) an X-Ray c a l i b r a t i n g  source ,  5 )  p rocess ing  
e l e c t r o n i c s ,  and 6 )  a S o l a r  Monitor c o n s i s t i n g  of  a s i n g l e  
p r o p o r t i o n a l  counter  p l u s  p rocess ing  electronics.  
d i g i t a l  l i n e s  sampled 1 0  times/sec and two analog channels  
sampled once/sec have been a l l o c a t e d  f o r  s c i e n t i f i c  d a t a  from 
t h e  X-Ray Spectrometer .  

f i l t e r s  which precede  of +LA L A ~ -  ------A: YL U ~ U L  L L u s & a L  ---1 GUUII -----+--- CCI a, 022 

Eigh t  

The a-Particle and X-Ray Spec t rometers  s h a r e  a 
common i n t e g r a t i n g  s t r u c t u r e  except  f o r  t h e  S o l a r  Monitor 
which i s  housed i n  a s e p a r a t e  package. T h i s  arrangement 
w i l l  permi t  t h e  spec t romete r s  t o  be i s o l a t e d  from each o t h e r  
e l e c t r i c a l l y  b u t  no t  thermal ly .  The i n t e g r a t e d  package i s  
about 54" wide, 14" h igh ,  and 26" deep, weighs 1 2 7  l b s ,  and 
w i l l  occupy t h e  lower s h e l f  of t h e  S I M .  The S o l a r  Monitor 
weighs about  20  l b s  and w i l l  be  mounted on t h e  o p p o s i t e  s i d e  
of t h e  SM from t h e  S I M .  
cover  t h e  packages t o  i so l a t e  t h e  experiment hardware from t h e  
s p a c e c r a f t  . 

Mult i - layer  i n s u l a t i o n  b l a n k e t s  w i l l  
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AS&E i s  proceeding wi th  t h e  d e s i g n  and f a b r i c a t i o n  
of components f o r  both ins t ruments .  The s t a t u s  of t h e  a- 
Par t ic le  Spectrometer  as of December 1 7  was: 

1) Detectors - AS&E w i l l  o b t a i n  1 9  d e t e c t o r s  from 
O r t e c ,  some of which w i l l  be  used f o r  s p e c i a l  
eng inee r ing  tests and t h e  remainder used f o r  t h e  
p ro to type .  

2 )  LVPS o r  Low Voltage Power  Supply - S a t i s f a c t o r y  des ign  
n o t  y e t  ob ta ined .  ( W i l l  a l s o  be used i n  X-Ray Spec t rometer . )  

3 )  Process ing  E l e c t r o n i c s  - Elec t r i ca l  des ign  completed 
and packaging des ign  underway. 
agsembled by Spacetac.  

A/D Converter  be ing  

A s  of December 1 7 ,  t h e  s t a t u s  of t h e  X-Ray Spectrometer  
' w a s :  

1) P r o p o r t i o n a l  Counters - The f i r s t  t h r e e  l u n a r  c o u n t e r s  
and t h e  f i r s t  s o l a r  c o u n t e r  w i l l  be d e l i v e r e d  t o  
AS&E i n  January f o r  t h e  p ro to type .  Subsequent 
d e l i v e r i e s  w i l l  be a t  t h e  r a t e  of three l u n a r  coun te r s  
and one solar  counter/month. 

2 )  HVPS (High Voltage Power Supply) - Design review w a s  
s a t i s f a c t o r y  and a breadboard model has  ope ra t ed  
w i t h i n  s p e c i f i c a t i o n s .  
d e l i v e r e d  t o  AS&E i n  January  f o r  e v a l u a t i o n .  

The HVPS p ro to type  w i l l  be  

3 )  Process ing  E l e c t r o n i c s  - Explorer  des ign  be ing  
u t i l i z e d  f o r  p r e a m p l i f i e r ,  a m p l i f i e r ,  and p u l s e  shape 
d i s c r i m i n a t o r .  Manufacturing w i l l  commence when 
p a r t s  are d e l i v e r e d .  Electr ical  des ign  f o r  coun te r ,  
s h i f t  r e g i s t e r ,  and m u l t i p l e x e r  a lmost  complete.  

4 )  C a l i b r a t i o n  Actuator  - N o  d e c i s i o n  y e t  on type  of 
mechanism t o  use.  

5 )  F i l t e r s  - Mounting des ign  complete. 

Gordon Engineer ing,  under c o n t r a c t  t o  AS&E, w i l l  b u i l d  
f o u r  sets of ground suppor t  equipment (GSE) .  The f i r s t  se t  of 
GSE w i l l  be d e l i v e r e d  t o  AS&E i n  January.  The GSE i s  designed 
t o  provide  a go no-go check f o r  t h e  spec t romete r s ,  and p r e s e n t  
p l a n s  a r e  n o t  t o  provide  t h i s  u n i t  w i th  any d i a g n o s t i c  c a p a b i l i t y .  

(FMEA) and S i n g l e  Po in t  F a i l u r e  Summary (SPFS) f o r  both in s t rumen t s  
w e r e  d i s t r i b u t e d  a t  t h e  meeting. 
p r i o r  t o  t h e  CDR. 

Pre l iminary  copies  of t h e  F a i l u r e  Kode E f f e c t s  Analys is  

MSC w i l l  review t h e s e  documents 
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A d r a f t  of t h e  GSE End I t e m  S p e c i f i c a t i o n  w a s  
reviewed by MSC. MSC a l s o  commented on a rough d r a f t  of t h e  
End I t e m  S p e c i f i c a t i o n  fo r  t h e  f l i g h t  hardware. 

S e v e r a l  a d d i t i o n a l  i t e m s  of i n t e r e s t  w e r e :  

1) NR,  MSC, and C-SFC a r e  p r e p a r i n g  a r a d i a t i o n  survey  
of t h e  CSM i n  order t o  better d e f i n e  t h e  environment 
f o r  t h e  geochemistry experiments .  CM 1 0 5  has  been 
i d e n t i f i e d  by NR as a p o s s i b l e  t e s t  bed. GSFC would 
a l s o  l i k e  t o  j e t t i s o n  t h e  LM a s c e n t  s t a g e  p r i o r  t o  
experiment ope ra t ion  and have t h e  thermoluminescent 
p o i n t  removed f r o m  t h e  CM swi tches .  

2 )  AS&E performed a t h e r m a l  shock t e s t  on a s i l i c o n  
wafer  by pouring l i q u i d  N 2  ove r  it a t  ambient tempera- 
t u r e  and then  performing a v i s u a l  i n s p e c t i o n  t o  assess 
t h e  damage. No cracks were noted i n  t h e  wafer .  
However, no e l ec t r i ca l  f u n c t i o n a l  checks w e r e  performed 
on t h e  detector e i t h e r  b e f o r e ,  du r ing ,  o r  a f t e r  t h e  
tes t .  

3 )  A s i l i c o n  s u r f a c e  b a r r i e r  d e t e c t o r  loses r e s o l u t i o n  
as t h e  d e t e c t o r  tempera ture  i n c r e a s e s ,  and t h e  bias  
v o l t a g e  should  n o t  be a p p l i e d  when t h e  tempera ture  i s  
above 4OoC les t  t h e  d e t e c t o r  b e  damaged. For  t h i s  
reason  a t h e r m i s t o r  swi t ch  removes t h e  b i a s  v o l t a g e  
from t h e  a - P a r t i c l e  d e t e c t o r s  when t h e  wafer  tempera- 
t u r e  reached 4 O O C .  However, no a n a l y s i s  o r  tests have 

t h e  d e t e c t o r  temperature  du r ing  l u n a r  o r b i t  o p e r a t i o n a l  
pe r iods .  Consequently,  i t  is n o t  known whe the r  t h e  a- 
P a r t i c l e  Spectrometer w i l l  be  able t o  o b t a i n  d a t a  
through a f u l l  o r b i t  o r  whether only o p e r a t i o n  o v e r  
u n l i t  p o r t i o n s  of t h e  moon i s  p o s s i b l e .  W e  would sug- 
g e s t  t h a t  t h e  d e t e c t o r  tempera ture  be measured ove r  a 
s imula ted  l u n a r  thermal  cyc le .  

been perforaed oii t h e  u - P a r t i z l e  detector t z l  detem,ine 

The C r i t i c a l  Design R e v i e w  f o r  t h e  a - P a r t i c l e  and X-Ray 
Spec t rometers  will be h e l d  a t  AS&E on January  13-15, 1 9 7 0 .  A S & F  
a n t i c i p a t e s  t h a t  by t h i s  t i m e  a l l  t h e  r e q u i r e d  documentation w i l l  
be completed and a l l  des ign  ques t ions  reso lved .  

2015-WLP-gmr W. L. P io t rowski  

Attachments 
Attendance L i s t  
F i g u r e s  1 and 2 
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